Treatment implementation is an under-studied and under-reported aspect of intervention studies involving individuals with autism spectrum disorder (ASD). One primary area of concern is the lack of reliable and valid implementation measures, which allows a conclusive association to be drawn between the intervention and participant outcomes. This study examined the psychometric properties of two implementation measures developed for comprehensive treatment models serving preschoolers with ASD (i.e., LEAP and TEACCH). Both of the measures were completed in classrooms using LEAP or TEACCH instructional approaches as well as in classrooms in which a business-as-usual or non-model specific treatment approach was used.
Introduction
To promote positive developmental outcomes for children with Autism Spectrum Disorders (ASD), over the past decades researchers have developed comprehensive treatment models of service (National Research Council, 2001) . A prominent question in the field has been about the relative efficacy of these models (Odom, Boyd, Hall, & Hume, 2010) . Any examination of efficacy, however, is built on the presumption that models are well implemented (Durlak, 2010) , which, in turn, requires that implementation, be systematically assessed.
Systematic assessments of implementation in scientific studies of efficacy must be reliable and valid, and to date, there are been few reports of the psychometric characteristics of implementation measures designed for programs for students with ASD. The purpose of this study was to analyze the reliability and validity of implementation measures for two prominent CTMs for children with ASD. Implementation was defined in the current study as "the extent to which the critical components of an intended program are present when that program is enacted" (Century, Rudnick, & Freeman, 2010) .
In their examination of educational practices for children with autism, a committee convened by the National Academy of Sciences identified a set of comprehensive models of intervention, which they defined as a set of practices designed to achieve a broad learning or developmental impact on the core deficits of ASD (National Research Council, 2001 ). Further, they occurred over an extended period of time (e.g., one year or multiple years), are intense in their application (e.g., 25 hours or more per week), usually have multiple components targeting skills across multiple developmental domains, and many have strong parent involvement or Assessing Implementation 4 training components. CTMs have been in existence for over 30 years and new models continue to be created. In a recent review, Odom et al., (2010) identified 30 CTMs that have been developed over the last three decades and are still in operation. Examples of historic CTMs are the UCLA Young Autism Project (which we will call the Lovaas model) (Lovaas, 1987) , Treatment and Education of Autistic and Communication Handicapped Children (TEACCH) (Mesibov, Shea, & Schopler, 2005) , the LEAP model (Hoyson, Jamieson, & Strain, 1984) , and the Denver Model (Rogers, Hayden, Hepburn, Charlifue-Smith, Hall, & Hayes, 2006) .
A key movement in the field of educational and psychological interventions for students with ASD and other disabilities has been to establish the evidence-base for practices (National Professional Development Center on ASD, 2007; National Autism Center's National Standards Project, 2009), with a primary source of evidence for CTMs being supplied by efficacy studies.
Yet, there remains a scarcity of high-quality, model-specific or comparative evaluation information about CTMs (Hume & Odom, in press ). More than half of the 30 models reviewed by Odom et al. (2010) had no evidence of efficacy published in a peer-reviewed journal. In a recent critical review of CTMs for young children with ASD and their families, Rogers and Vismara (2008) evaluated the current research on comprehensive treatments for young children with ASD, finding limited evidence of efficacy for all but the Lovaas model, with some limited support for Pivotal Response Treatment (PRT) (Koegel, Koegel, Harrower, & Carter, 1999) . Even the Lovaas model has been questioned. In recent evaluation report by the What Works Clearinghouse (2010), evaluators rated the Lovaas model as having small effects. Importantly, this evaluation was based on only two articles (from the more than 50 publications reviewed) that met the methodological inclusion criteria.
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To respond to the need for high-quality treatment efficacy research, NIH convened a panel of investigators convened by NIH to determine the key needs around designing efficacy research, and they concluded that conducting comprehensive treatment research in the community settings and analyzing the relative effects of different CTMs were important (Lord et al., 2005) . In a follow-up to that panel discussion, Smith, Scahill, et al., (2007) proposed a process for developing a program of research that began with manualization of treatment procedures and establishing fidelity/implementation protocols. In their review of comprehensive treatment programs, Odom et al. (2010) found as a group, CTMs were strongest in the operationalization (i.e., providing manualized descriptions of the content and procedures involved in model implementation) of their models; however, the actual measurement of implementation was relatively weak in comparison. Only one CTM had a fidelity measure with preliminary psychometric data, while 25% had informal or no methods of measuring fidelity.
The limited evidence of implementation measurement is also evidence in the ASD literature on focused intervention practices (i.e., single intervention designed to address outcome more limited in scope than would be addressed in CTMs). Wolery and Garfinkle (2002) , in their review of the intervention literature from 1970 to the early 1990s, found that only 13% of the studies including students with ASD reported procedural fidelity information. When reviewing only single case design studies involving young children with ASD published from 1990 to 2003, Odom and colleagues (2003) found that 32% of the studies included implementation measures. A more recent finding indicated that only 18% of intervention studies for students with ASD published between the years of 1993 to 2004 assessed and reported treatment fidelity data (Wheeler, Baggett, Fox, & Blevins, 2006) .
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Both the limited use of implementation measures and the even more limited documentation of the reliability and validity of these measures is particularly problematic for several reasons. First, failure to ensure the integrity or fidelity with which an intervention is delivered poses a number of threats to drawing valid inferences about treatment effects (Gresham, MacMillan, Beebe-Frankenberger, & Bocian, 2000) . If the components of the treatment are not well measured, no definitive conclusions can be drawn regarding the effects of the independent variables on the outcome measures. Therefore, the perceived presence of a functional relationship between the dependent (e.g., child outcomes) and independent variables (e.g., specific CTM) may be faulty (Wheeler et al., 2006) . Further, in efficacy research, without a measure of fidelity, researchers cannot (a) fully account for differences between experimental and control groups (e.g., the degree to which control classrooms are using intervention components); (b) determine whether unsuccessful outcomes are due to an ineffective intervention; or (c) determine if poor outcomes are a result of a failure to implement the intervention as intended (O'Donnell, 2008) . Perhaps most importantly, is the relationship between implementation and intervention outcomes. In a review of meta-analyses of community based health programs, Durlak and DuPre (2008) summarized that programs with stronger adherence resulted in mean effect sizes that were 2-3 times higher than programs with poorer implementation (up to 12 times higher in several studies). In a review of a subset of the studies (59 studies related to program implementation), Durlak and DuPre found that in 76% of the studies there was a significant positive association between the level of implementation and at least half of the program outcomes (2008) . Researchers can postulate that this direct relationship between degree of treatment integrity and degree of treatment outcome is applicable to the ASD population and related intervention research.
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The purpose of this study was to analyze the reliability and validity of implementation measures for two established CTMs for students with ASD, the TEACCH model and the LEAP model. The measures are currently being used in an examination of relative efficacy of the two models, and the implementation measure development is consistent with the Smith, Scahill, et al. 
Method
Researchers have described three major steps in developing and evaluating fidelity measures (Mowbrey, Holter, Teague, & Bybee, 2003) . The first step is to identify critical components, both structural and instructional, of a given treatment model based on an expert consensus process and explicit description. This step includes describing data sources for behavioral indicators, establishing operational definitions, and developing indicators that assist in anchoring points on rating scales so they are objective and measureable (Mowbrey et al., 2003 ).
This step is described below (Measures & Measure Development) . The second step is to collect data to measure the indicators through a multi method, multi-informant approach. This step, which includes both classroom observation and interviews conducted by multiple research staff, is described in the Data Collection section. The third step is to examine the indicators in terms of their reliability as well as validity (Moncher & Prinz, 1991) . This final step is addressed in the Data Analysis and Results sections. Table 3 . Each item has 3-7 behavioral indicators to provide a more in-depth description of the item. Each item is scored on a 5-point scale, with 5 indicating full implementation of the item, 3 indicating partial implementation, and 1 indicating the item "Needs Work". Strain reported test-retest reliability of 0.88 on the original measure and predictive validity of the measure that explained 60% of the variance in child outcomes in a previously unpublished study (personal communication, 2007) .
Several modifications were made to the measure for use in this study. An interview protocol was developed to ensure that all items could be accurately and consistently scored across project staff, as observers may not have an opportunity to observe all indicators/items while in the classroom (e.g., family training sessions; family involvement in IEP meetings). For scoring purposes, direct observation of any item did supersede a staff interview. The interview protocol had 13 questions, along with additional probes that could be used to ensure that each Assessing Implementation 9 item/indicator was thoroughly assessed. Further, a column was added to the measure for observers to indicate whether the information obtained was via observation (as indicated by the "O" on the measure) and/or report from the teacher or classroom staff ("R"). One scoring benchmark also was modified-a score of 1 now indicates "Minimal/No implementation." In addition, based on pilot testing the fidelity measure, a number of specific guidelines were added to assist observers in better scoring specific items that had lower inter-rater reliability (e.g., "To score this section, observers should ask to see the IEPs of two students with ASD"). Table 4 . As with the LEAP fidelity measure, behavioral indicators were included to provide additional descriptors for each item; additional guidelines were added to items to assist in accurate scoring; and the measure was scored using the same 5-point scale (5=Full Implementation, 1=Minimal/No Implementation) and interview protocol. An "observe" or "report" column also was provided.
BAU programs. In this study, typical classes from the community were included to serve as a counterfactual in our examination of discriminant validity, described subsequently.
Identified as "business as usual" (BAU), these classes followed an eclectic conceptual orientation and staff did not subscribe to one primary theoretical foundation or program philosophy. Often teachers in these classrooms used a variety of strategies to educate children with ASD. As with TEACCH and LEAP classrooms, BAU classrooms for this study were selected based on school district administrator's nomination of programs as well as input from local project staff.
2 Procedures
After measure development, research staff began a systematic training process to achieve reliability in using and scoring the measures.
Phase 1-video review. First, videos of children in LEAP and TEACCH classrooms were obtained from project staff who were previously affiliated with those models, or from individuals who are currently employed by the model programs.
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These individuals were asked to provide videos that represented a range of implementation, and the videos were predetermined by them to be examples of high or low adherence. The qualifications of project staff that made these judgments on classroom adherence included: a former trainer/staff member of the LEAP training team, a certified trainer in the TEACCH model, and a former teacher in the TEACCH demonstration classroom at the University of North Carolina. Four videos (high and low fidelity LEAP and high and low fidelity TEACCH classrooms) were then scored using the fidelity measures. Prior to scoring these videos, all project staff had either directly observed a TEACCH or LEAP classroom or had seen video of a high adherence TEACCH or LEAP classroom. The staff scored both fidelity measures (i.e., TEACCH, LEAP) for each video.
Phase 2-live scoring and reliability checks. Four research staff from three states/sites (NC, CO, and FL) met at one of the study sites to review their scores from the videos and observe and score the measures live in four classrooms across two school districts (1 TEACCH, 1 LEAP, 2 BAU). Prior to conducting the live observations, the staff reviewed their scores from the videos to resolve disagreements and reach consensus on scoring difficult items. Again, staff scored both fidelity measures in each classroom and one of the staff conducted teacher interviews for the four classrooms. Staff scored the fidelity measures independently then met to calculate interobserver agreement (IOA) on each measure for each classroom. Percentage of interobserver agreement was calculated by dividing the number of agreements (scores of the two raters had to be within +/-1 point) by the number of agreements plus disagreements and multiplying by 100. Mean percentage agreement for each measure across the four classrooms in the training phase were: 85% for the TEACCH measure (range across domains 75-100%) and 85% for the LEAP measure (range across domains 69-95%). After the reliability checks, Assessing Implementation 12 research staff revised 13 items across the three measures to provide additional clarity for observers.
Phase 3-video review and reliability checks. After the live scoring and measure revisions, research staff re-scored the videos from Phase 1. Again, both measures were scored for each of the four videos. Percentage of interobserver agreement was calculated using the same formula from Phase 2. Mean percentage agreement for each measure across the four videos and staff members increased to: 94% for the TEACCH measure (range across domains 84-100%) and 86% for the LEAP measure (range across domains 72-100). Phase 4-training of additional staff.
Research staff then developed consensus coded fidelity measures based on the work completed in phase 3. These consensus forms and videos were used to train additional research staff. Each staff member was required to reach 80% agreement across all videos and measures.
3 Participants
Research staff conducted observations in 34 classrooms (11 TEACCH, 10 LEAP, and 13 BAU classrooms) in the same three states. The following steps were followed in classroom selection: (1) LEAP model developer, Phil Strain, and TEACCH model director, Gary Mesibov, assisted research staff in locating school districts with classrooms using the respective models, (2) school district staff, with knowledge and understanding of the comprehensive models needed for this study identified appropriate classrooms that matched the model descriptions provided by project staff, (3) BAU classrooms were identified by school district staff who had familiarity with non-model specific preschool classrooms, and (4) potential classrooms/teachers met specific inclusion criteria. Teachers/classrooms met these inclusion criteria: (a) classrooms were in public schools, (b) teachers were certified to teach preschool in the state, (c) TEACCH/LEAP teachers had attended formal training in the model, (d) TEACCH/LEAP teachers had taught Assessing Implementation 13 using the model for at least two years, and (e) BAU teachers had taught students with ASD for at least two years.
LEAP and TEACCH classrooms across the continuum of adherence were included in this study, and teachers across the three classroom types had varied levels of experience and training in the models and/or working with students with disabilities. See Table 1 
Data Collection
The current study was then conducted to obtain psychometric data on the measures (i.e., reliability and validity). Across the four-month period, 128 observations were conducted by a primary observer across sites (2-4 observations per classroom, conducted every 4-8 weeks). In addition, 66 observations were conducted with a reliability observer across sites (1-2 per classroom). At each observation both fidelity measures were completed, along with teacher interviews. To ensure consistency across sites, all observations occurred during the first 3 hours of the classroom day, as some classrooms had a shorter instructional day (half day sessions versus full day sessions). Teacher interviews took 20-30 minutes to complete and were conducted on the day of the observation. See Table 2 for additional information about number of classrooms and observations conducted across models. Table 2 about here >
< Insert

Data Analysis
For each of the fidelity measures, four psychometric properties were examined. First, interrater agreement analysis examined the stability of scores across raters. Interrater agreement was determined through the computation of near-agreement ratios (de Vet, Terwee, Knol, & Assessing Implementation 14 Bouter, 2006) . Second, the test-retest reliability was computed in order to determine if the scores were stable over a 2-4 month period. Test-retest reliability was assessed via the computation of intra-class correlation coefficients (ICCs) assessing the proportion of common variance in scores across four rating occasions (Shrout & Fleiss, 1979) . Third, the internal consistency reliability of each measure and its subscales were examined via the calculation of Cronbach's alpha coefficients. Finally, the discriminant validity of each measure was examined. This analysis tested the degree to which each fidelity form could discriminate between the two treatment models and BAU comparison group. Because the sample in this study was too small to use logistic regression, we used descriptive discriminant analysis (Huberty & Olenick, 2006) to perform this analysis. Though we were interested in the construct validity of the measure, our sample was insufficiently sized for factor analysis; yet, discriminant analysis provided an empirical approach to examine validity of the three measures.
Results
Interrater Agreement
Interrater agreement was determined by the following procedure. Pairs of raters completed the fidelity forms for each classroom on the same day during two out of four represented the variability between classrooms that was stable over time. The test-retest reliability coefficients were computed by dividing the between-classrooms variance by the total variance, which is the sum of the within-and between-classroom variance components. The resulting ratio is called an intra-class correlation coefficient (ICC), and represents the proportion of variance in the outcome that varies between, rather than within, classrooms. Therefore, the ICC represents the proportion of variance in the scores that is stable over time. Again, the ICC for the total score was comparable across measures with test-retest scores for the LEAP measure = 0.748 (range: 0.457 -0.860), and for the TEACCH measure= 0.805 (range: 0.437 -0.861).
< Insert Table 4 about here >
Internal Consistency Reliability
The internal consistency of each fidelity measure, including subscale scores and total scores, was examined. Subscale scores and total scores were calculated by summing item responses and dividing by the number of items on the scale to yield scores that could range from Assessing Implementation 16 one to five. Classrooms were rated multiple times by multiple raters in the study. The ratings selected for the internal consistency analysis were from the final rating session and from the rater designated as the primary rater. Because only one rating session could be used, the final rating session was selected arbitrarily; however, sensitivity analysis revealed that the reliability estimates did not vary substantially across rating sessions. Cronbach's alpha was then computed for each subscale score and total score for the LEAP, TEACCH, and BAU fidelity measures. As indicated in Table 3 , the reliability for the total item correlation was comparable across measures. The overall internal consistency for LEAP = 0.934 (range for subscales: 0.560 -0.904), and for TEACCH = 0.932 (range: 0.428 -0.964).
Discriminant Analysis
A descriptive discriminant analysis (DDA) was performed for each fidelity measure to determine the degree to which the subscales of each could distinguish between the three classroom types. The scores were collected from primary raters only and were averaged across the four observation sessions in order to minimize the impact of measurement error on the analysis. The DDA results indicated that each instrument significantly separated the three classroom types. Because there were three groups, two canonical variates (one less than the total number of groups), which represent dimensions of separation between classroom types, were extracted.
The analysis began by extracting two canonical variates for each measure. These canonical variates represent the underlying dimensions that most effectively separated the three groups. Next, the locations of the centroids for the LEAP, TEACCH, and BAU groups on the two canonical variates were computed. The distance between centroids could be measured by calculating the squared Mahanobis distance between each pair of classroom types. These Assessing Implementation 17 distances are assumed to follow an F distribution, so statistical tests of the separation of the group centroids could be performed. Finally, inspection of the pooled within-classroom canonical coefficients, which are somewhat similar to factor loadings from factor analysis, were examined to determine which subscales contributed most strongly to each canonical variate.
LEAP measure. Examination of the canonical coefficients revealed that the first canonical variate was defined primarily by the promoting social interactions subscale, while the second canonical variate was defined primarily by the teaching strategies, promoting social interactions, and teaching communication skills subscales The LEAP fidelity measure significantly discriminated between the three models, Wilks' λ = .094, F(16, 48) = 6.77. Both canonical roots were statistically significant. In discriminant analysis, tests of significance for canonical variates are performed on a cumulative basis. Thus, the first test is a joint significance test for both variates, and its test statistic is identical to the overall multivariate test reported above. The second test is a test of the second canonical variate after removing the variance explained by the first canonical variate. The test of the second variate was significant F (7,25) = 3.38, p = .011).
The coordinates for the centroids of each group on the two canonical variates were as follows: The results also indicated that specific canonical variables that assessed critical components of the CTM effectively discriminated the models from one another and from the BAU classrooms. On the TEACCH measure, canonical variate 2, which was primarily defined by the work system subscale, significantly separated TEACCH classrooms from both LEAP and BAU classrooms. It appears that work systems, which are visual instructions designed to help the learner perform skills independently, are unique structural features of this CTM (Hume & Odom, 2007; Mesibov, Shea, & Schopler, 2005) , and are unlikely to be found in non-TEACCH classrooms serving young children with ASD. Canonical variate 1, which included subscales related to physical structure, assessment and teaching, visual schedules, and visual structure, significantly separated TEACCH from BAU and LEAP from BAU classrooms, but not TEACCH from LEAP. This is not surprising, as critical components of both TEACCH and LEAP (the two autism-specific models), include physical organization of the classroom environment, and include direct and explicit instruction using a variety of methods (e.g., picture schedules) throughout the school day (Mesibov et al., 2005; Strain & Hoyson, 2000) . Further, both models prioritize instruction based on the core deficit areas of ASD (Mesibov et al., 2005; Strain & Hoyson, 2000) ; however, the teaching strategies and instructional emphases are quite different (a more structured approach in TEACCH classrooms and more naturalistic approach in LEAP classrooms).
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On the LEAP measure, canonical varaite 1, which was primarily defined by the promoting social interaction subscales, significantly separated LEAP from both TEACCH and BAU classrooms, and maximized the separation of LEAP and TEACCH classrooms. The results likely reflect the differences between the models in how social skill instruction is approached.
LEAP classroom teachers are trained in peer-mediated instruction and intervention, a social skills training approach developed to support interactions between children with ASD and their typical classroom peers (Goldstein, Kaczamerk, Pennington, Schafer, 1992) and this is a critical component of the LEAP model; whereas, the TEACCH approach emphasizes the use of structured, cooperative play tasks to promote social interaction (Reynolds & Hume, 2009 ).
Further, the method of social skill instruction likely differs between the two models because the make-up of the children in the classrooms vastly differs, with LEAP classrooms containing both children with ASD and their typical peers while TEACCH classrooms in our study primarily contained only children with ASD. Canonical variate 2, subscales related to teaching strategies, promoting social interaction, and teaching communication skills, significantly separated both models from BAU classrooms. This separation may have resulted from teachers in BAU classrooms using fewer explicit behavioral, or perhaps autism-specific, teaching techniques (e.g., task analysis, total communication, hierarchy of behavioral prompts) and instead using more general intervention methods that meet the needs of students across disabilities (i.e., embedded instruction in ongoing activities, verbal interaction during routines and activities, acknowledging efforts and positive behaviors).
As discussed previously, the use of implementation measures in intervention studies has been quite limited, both in the field of ASD and across the broader field of education. However, recent requirements by funding agencies and a sense of urgency in the field of ASD to conduct Assessing Implementation 21 more rigorous efficacy studies, require that implementation measures become integral components of research proposals and plans (Albro & O'Donnell, 2010; Smith, Scahill, et al., 2007) . For example, the Institute of Education Sciences (IES), an agency of the Department of Education, is currently funding eight large scale intervention studies focused on individuals with ASD. The agency now requires researchers to conceptualize fidelity during intervention development, assess fidelity during efficacy and scale-up studies, and examine the impact of fidelity in data analysis (Albro & O'Donnell, 2010) . This requires that researchers begin by carefully integrating implementation measurement during the planning stages of efficacy research (Smith, Daunic, Taylor, 2007) , as modeled in this study and the larger treatment comparison project. In addition, several groups of researchers in the field of ASD have developed recommendations related to study design and methodology when conducting efficacy studies (Charman & Howlin, 2003; Smith, Scahill et al., 2007) . In their summary of recommendations from18 autism researchers in the UK to improve the overall quality of autism intervention research, Charman and Howlin (2003) state "measures of treatment fidelity…should be standardized and included for control and intervention groups" (p. 222). An additional working group of autism researchers published similar recommendations in 2007 highlighting the need for "systematic monitoring of intervention fidelity" throughout efficacy studies (Smith, Scahill et al., 2007, p. 361) . The recommendations related to fidelity measurement in both active treatment and control groups were adhered to in the current study and the larger ongoing efficacy research study.
There are three additional reasons that the process outlined in this study is beneficial as the initial phase in an efficacy study, and that the use of validated implementation measures should be an integral component throughout the research process. First, treatment Assessing Implementation 22 implementation should be explored as a potential mediating variable to account for individual differences in participant's outcomes. Research indicates that implementation is a significant influence on outcomes (Durlak & DuPre, 2008) , however little is known about the impact of varied levels of implementation (i.e. high, intermediate, low levels), how implementation data relate to gains achieved by different subgroups of participants (e.g., functioning level, gender), how far one can deviate from implementation protocol and still achieve optimal outcomes, and which aspects and levels of implementation are necessary to achieve the best results (Durlak & DuPre, 2008; Gresham et al., 2000) . It also may be important to measure the relationship between changes in implementation quality over the course of a planned treatment period, for example a school year, and participant outcomes (Wolery & Garfinkle, 2002) . (2010) of CTMs, 14 of the 30 models reported that two or more independent sites had replicated their model. What is concerning, however, is that a number of CTMs reported replication of their models in community settings while also reporting that only brief or no instrumentation for assessing implementation were developed or used (Odom et al., 2010) .
Unless a researcher knows precisely what was done, how it was done, and how long it was done, replication would be difficult to achieve (Gresham et al., 2000) .
Third, implementation data also provides researchers valuable information about intervention feasibility and acceptability-key issues when "scaling up" or conducting Assessing Implementation 23 community effectiveness studies. Studying practitioners' fidelity to an intervention in practice exposes important information about the likelihood that an intervention can and will be implemented with fidelity in the broader community (O'Donnell, 2008) . Research indicates that acceptable treatments are more likely to be implemented with greater integrity, providing researchers with additional information about the likelihood of continued implementation without their ongoing involvement (Gresham et al., 2000) .
This study is one of the few that has attempted to establish the psychometric properties of implementation measures, and while relatively unique in this regard there are limitations associated with the study. A primary limitation of the study is that the implementation raters were not blind to the type of classroom in which they observed. We purposefully decided not to use blind raters for two reasons (1) to accurately score the measure the rater must have some knowledge of TEACCH and LEAP classroom features and practices, and (2) it would have been difficult to maintain blindness given that the actual physical layout of the classrooms look different (e.g., work systems in TEACCH classrooms) and the types of children in those classroom are different (e.g., presence vs. no presence of typical peers). Other limitations exist when conducting in-vivo observations, including behavioral reactivity and difficulty ensuring independent ratings. The frequency of observations (monthly visits) and the regularity of reliability observations (conducted for at least 50% of observations) may have assisted in reducing these threats and ensuring accuracy in scoring the measures. Another limitation is the small sample size, which limited our ability to use more advanced data analysis strategies such as logistic regression. Achieving a larger sample was made more complicated by the fact that the analyses had to be performed at the classroom level versus the child level, that is, even though there may have been three children with ASD in a particular class, the fidelity score was based Assessing Implementation 24 on classroom wide implementation of the CTM. Finally, we have only validated implementation measures for two CTMS when as many as 30 have been identified (Odom et al., 2010) ; however, this paper provides a reasonable approach for validation of other implementation tools. The next step is to examine the association between these psychometrically validated implementation measures and child and family outcomes. 
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Uses prompting and reinforcement of interactions effectively
5 4 3 2 1
• provides sincere, enthusiastic feedback to promote and maintain social interactions • waits until interactions are finished before reinforcing; does not interrupt interactions
• models phrases children can use to initiate and continue interactions
• gives general reminders to "play with your friends"
• facilitates interactions by supporting and suggesting play ideas
• ensures interactions are mostly child-directed not teacher-directed during free play
